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1. AdSTPaCT 

ThIS blAGMJSTIC IS OESIGNtO To IEST THE MICRO-NOVA 
I/O ItSIFx J1W, A SPECIAL PURPOSE I/O EXERCISER FOR 

ThE MICRO-NOVA LATA CHAfvNtL. 

2. machine RtJOIREMENTs 

2.1 A "ICxn-NUVA PROCESSOR 

2.2 4n OF RtAD/RRITE MEMORY 

2.3 A MICRO-NOVA 1/0 TESTtR BOARD 

2.4 SOME MEANS UF REPORTING ERRORS 

3. OHFRAUnG PRUCEOURE 

PROGRAM MAY lit LOADtO VIA ThE BINARY LOADER' OK THE DTOS 
0* uFoS SYSTEMS AND HILL START AT LOCATION 200. IF IT'S 
OESIRcD, ''5«HEG" ANO "USREG" OPTIONS MAY BE CHANGED AT 
This TIME THROUGH THE Hano-hELO CONSOLE OR THE CONSOLE 
OfcbUG PPT I ON,, 

4. ERROR DESCRIPTION 

THIS PROGRAM IS DESIGNED TO PROVIuE A SNAPSHOT OF ALL 
REGISTER CONTtNIS IF AN ERROR IS DETECTED. THESE ARE 
SAVtO In A MEMORY STACK AND, DEPENDING ON THE "OSREG" 
OPTIONS, REPORTED TU THt OSER VIA SOME LISTING OUTPOT 
DtvlCt. A RUNNING COUNT OF ERRORS IS ALSO SAVED 8Y 
The PROGRAM, AND FACILITIES ARE PROVIDED FOR LOOPING 
OR HALTING UN ERROR DETECTION. IN ADDITION THE DEVICE 
BAUO RAIE IS CALCOLATED AND THE CONSOLE DEBUG ROMS 
ANO RAMS ARE VEHIFIEO IF INSTALLEu. THE EKROhS ARE SAVE 
IN MEMORY AS FOLLbtlS: 
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3ETAILEIJ ERRUR MESSAGES PRINT UoT TmE REGISTER 

:onlentb at the time of the failure, as well as 
[uentifying The subtest ano error number causing 

THE PRObLtM. THE MESSAGE FuRMAI IS: 
ErROR NuMoER XXX tNCOuMEREO SUBTEST XX 
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LATEST ERROR NUMBER 
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ERROR STACK PUINTER 


.BLK 


AC0 SAVE LOCATION 




AC1 SAVE LOCATION 




AC2 SAVt LOCATION 




»L3 SAVE LOCATION 
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TntSF REG1SIER COnTeNIS ShOULU BE CUMPAREU 10 THOSE 
OtSlKtO B» THE FAILING bUOltSI TO ISOLATE THE EHRUR. 



5, S-1TO bt I TINuS 

LUCaUHN '■Sr.ktG" IS 'JSEU 10 SELECT lHt PRUGKAM UPIIUNS 
(*0T SYSTEM CuNFIGURATIDN) . «M|Lt kUNNINU UNDER DTUS/ 
1F0S 1 HIS LuCATIOn .ILL RE lOaOeO BY THE MONIIOR, 
HOeIeR UnntH SIANQ-ALUNE laD PkOGRAM LUAD MODES 
This LOCATION MAY ft SE1 BY TnE USER USINu tlTHER 
t«fc HAMJ-MfLD CUNSOLE Ok 4 IElETYPE «ITn IHt 
CONSOLE DeHuG FEA1URE. AinY OF THESE 

OPTIONS "AY He UVtRRlUOtN Hi SEITINb Uf OPTIONS IN 
ThE "uS«Eb". 

5,1 S - T T C. " uPllONS 

l,IFe t „ E r,T hIT S AM) IHtlk JNIEhPrEIAIIUN Al LULAIION 
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LuOF UN ERRUR 
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PRINT TU CONSULE 
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PkInT OETaILEU tRHOR UN 

SELECTED uEVICE/DtVlCES 

i ERROR PklNIUUl ONLY 

allur end of pass print 
Suppress pass. prinTuui 
dun't use lime printer 
use line prinier 

DON'T HALT UN ErRUR 

HALT ON ERRUP 
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PkInT SuSlEST completion 
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USER HfcuIaTtK CONFIGURATION 

This uIAG.DSUC USES Oil <t OF THE USES REuIsTeK TU 
uvE^Pint TH t S.1TC" HEGISlEr, uPIIUNS. THESE 
niPeF„F>T Hits ONU TMfclK l«!t«FKEHUUN Al lQCAIIuN 
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0,0, SNR I4U10 KUOt? 

.+3 

0,5,3 (YfcS, SET UP fSUM EbGS 

*,S«RtG 



JnP 



IU5tP 



luH TU n»lN PROGRAM 



3 o 6 6 
424065 
1PI2400 
04 100^ 
1514c" 
123404 
O00775 
o P 1 4 3 



04O3i2 

0443t.3 

5 o 3 o 4 
o3d306 
,20307 
02430b 
1334H4 
0(M4o4 
1B1122 

1 trt 1 4oO 
040307 

^243 IP 

13300O 
is 2 b e» ^ p> 
123ooo 

4 1 O o 
024302 
1233o0 
04n302 
024064 
l?34o7> 
0243,13 

3 o 3 k 4 

01 o3ob 
O0I14OA 
00 1400 



I SUBROUTINES 

I CLEAR SuSxnuTlKt *EROS DATA CHANNEL AbO»FS5 AREA 

■ cl»: 



LuA 
LI'* 
SUB 
SI A 
ImC 
InC 
JrP 
JNP 



2 , »UCSTK 
1,«-M2. 

•*>■*. 2 

2,2 

1 ,1 ,SiP 

.-J 



; RANDOM MJhHtP GtNERATLP 
,KAM): 



Sam. 1 : 



S7A 


C,RN.SO 


S! A 


1 ,HN.S1 


SI A 


2.RN.S2 


Lt A 


2,PN.iv 1 


LbA 


K,«N.t2 


LLA 


1.KN.L1 


AND 


1 ,2, SIP 


JnP 


^ AN. 1 


MU"£L 


a,iJ,SZC 


INC 


C,=l 


ST A 


M,WN.C2 


LUA 


1 ,PIAoL 


ADO 


1.2 


LuA 


1 ,"-.2 


Aul> 


t , -" 


SI A 


i»,»1 , 2 


LLA 


1 , P ^.SPI 


AbOS 


l.« 


SI A 


^ , WN . SP» 


LLA 


1 .=377 


Ihll 


1 ,0 


Lb A 


1 .PN.il 


LLA 


2,Plx.S2 


1ST. 


Rn.lI 


Jf.P 


t".3 


Jrp 


Bi,3 



!4Ayt 1C1.AL2 
(CYCLIC CUNSTANI 
IKlUAIt C2 cVtRY 



I IAKE PIGMT BYTt UNL» 



te r ' 


'12 mnIliT 


3) 






Jli 






.13 






714 


el'Seo 


^61277 luSIP 


jib 


>'W3fe7 


iCo323 


^lb 


^ vl b 7 ti 


J i> 1 1" ii S 


717 


rl»371 


<* A ,^ 7 7 6 


Ati 


B'372 


«24c"63- 


^S 


iSl«373 


11</,»^I» 


n 


ti^b74 


^44273 


i i 


»iir 37b 


tf4<i32l 


12 


lfCS7o 


^61277 


13 


i,ifb77 


»I51277 


14 


^ ^ b l* i" 


»2o2o5 


lb 


«t»6^ 1 


v 6^i 30 : ^ 


16 


jiCOS'2 


061277 



(,-lAlN PRObPAl 



IB 

19 
iv 
21 
22 
20 
24 
2b 
26 
27 
2b 
a Si 
3«i 
31 
32 
33 
3 4 
3 b 
36 
37 
3h 
3S 

4o 
41 
At 



v ? 6 ^ 3 

o r' o » 4 



IuTk! 
,ao247 ThPiil: 
.0 1 4 4 



kifb/3 OBV235 
O0600 1^440^ 



nOo07 
0^6 10 



ohli"o^ 
^6446'.^ 



/-Obll 106414 
»1 " 6 1 2 10 1110 
00bl3 oCb2bO 

lull! 

00614 o«6247 Tsi»«!2: 

o^ol b «; Ji o-- 1 44 

ot-616 0^^235 

ti7bl7 1P2^0'« 

otib2o ofil^oo 

00621 Ofe«i4o^ 

O0b22 IPlii^ 

o0b23 10O21O 

0i«B24 ^06230 



PtStT 

PANu 

"U¥ 

JnP 

LUA 

AuO 

STA 

ST* 

HtStT 

PtStT 

LUA 

UnILiP 

PtStT 

SlTuP 

JSP ■ 

loo. 

M10L 

SuB 

DuA 

DJ* 

SuBn 
EmalT 
TPP 
LUOP 
JSP t 

StTuP 

JSP • 
1BH. 
N10C 
AjC 

nt,A 

D1A 
INC 
EH»LT 

TPP 
LuUP 
JSP • 



IPESEI "OPLU 

|«ONCIUnIZt AOOPtSi) AND «OHD CUUN 
i,,oi,SNH l»OKD CuUNT CAN'Y Bt /EWO 

.-2 

1 , r lOCSTOflbH) IFOP UAT* CnANNEL TtSI 
«, 1 

1 ,H»OK 
0,»CT 



o,i)t»^ 
Z.IOT 



ISE1 UEVICE«l», ♦PuLARITY, X-PEG 



IMS". 
I SET UP 

3b isync pulse fup «uw tester 

. 

0,IOT (OUTPUT "«'' TO TESTER 

l.IUT 

»,1,SZK (COHPARt 

7i.il, HI ItRKOW NU«8EP «ai 

Iloup 

lo". 
ISfc IUP 



3b 

0, 
O.IUT 

1 , I U T 
U.O, S^P 



(SYNC PULSE FuP HOP TESTER 

IULiTPuT "l'S" TU TESTER 
(LD.1PAPE FOP "fl'S" AFTER INC 



o,/, H2 (ERROK NUMBER Hi)2 
ILOUP 



lt>H13 MNlUT 




ill 








42 








SIJ 






CIDii: 


Jia 








"IS 


HP625 


«U6247 


TSB<>3: 


me 


^Co2o 


^B.1 1 44 




X7 


1t»b27 


ts60235 




HB 


t)P63» 


W2rf^02- 




514i 


HW631 


C'fllBtfB 




lbi 


.10032 


*jB44i4P 




11 


00b33 


105414 




12 








13 


«1S!634 


1Bu31^ 




11 








15 


«lt"b33 


0BO25P! 




16 








17 






oioi : 


10 








1* 


Jf o3o 


HB0247 


TSBB4: 


3» 


»0637 


4Bt)]44 




91 


H ^ b 4 ^ 


afitsis 




22 


<|H041 


*?«ti»61- 


24 


*]Pb42 


<|61«BB 




24 


0t?b43 


iflb44v3C! 




25 


Bl*b44 


1M5414 




2B 








27 


^?B45 


I »<9 4 K> 




2S 








29 


tffbflo 


«!A0?bK> 




St! 








SI 






0102: 


32 








33 


K)Bb47 


/Hd247 


TSPtfS: 


34 


yP65t* 


S0IS\A4 




35 


dpb51 


«6<(235 




3b 


HHS52 


d2BP6B- 




37 


JC65J 


^SIBGH 




38 


id(*654 


4644tfP 




3 b. 


«IP65S 


1PIII414 




4k- 








41 


«Il»b5b 


1BIS510 




42 








43 


dl*b57 


tfBb2SB 




44 








45 






0103: 


40 








47 


«*P!bbu 


MBB247 


T5B06: 


4b 


n?661 


BBU144 




49 


BB6S2 


«l6H2Jb 




50 


HB063 


«!2<JB57- 




SI 


av u64 


«iSl»«)ft 




52 


■/>Bb6a 


0644H0 




53 


UP666 


1BB414 




54 








55 


UPb67 


1206111 




56 








5/ 


*)B67tf 


><BS2S«! 




5S 








5i 






DI04I 


am 









MHtSt TESTS CHtCK tACH DATA BIT 



i)B 

StTUP 

JSR • 

IBH. 

NIOL 

LuA 

llul 

DIA 

SUH» 

EHALT 

TRP 

LOOP 

JSR » 

pb 

StTUP 
JSH » 
1*>B. 

NIOC 
LUA 

nu* 

014 

SUH« 
EMALT 
TkP 
LuOP 
JSB * 



StTUP 

JSP » 

ion. 

mot. 

LuA 

Pu4 

DI» 

SuM» 

EHALT 

TKP 

LOOP 

JSR * 

OB 
StTUP 

JSH # 
ItlB, 
rtJOC 
LU» 

ou» 

(114 

Su8« 

Eh»LT 

TRP 

LuOP 

JSR * 

DB 
StTUP 



1 tfB. 
ISFTUP 

35 (sync pulse for xor tester 

B i =1BBMHB 

B.IUT (LOMPARt UB«B 

1,IUT [St>*T Tu 10 

B.l.SiR (TO WHAT IS RECEIVEU 

(tXACTLY 
1,1/1, »i (ERROR NUMBER 033 

ILOUP 

B4B*!BB, 1 

1«J«. 

ISE1UP 

35 (SYNC PULSE FUR XOR TESTER 
B , • B 4 V\ B tf B 

B.IUT /COMPARE US»1 

l.IUT (SEnT TO 10 

B.1.S4R HO "MAI IS RECEIVEU 

(EXACTLY 

b,b,04 (error number 004 

ILOUP 

2 B ti B tf , 2 

1«!B, 

ISETUP 

35 (SYNC PULSE FUR XOR TESTER 

a, »n2irta^0 

0.IUT (COMPARE UB«2 

l.IUT (SENT TO 10 

B.l.SZR »T0 WHAT IS RECtlVEU 

(tXACTLY 
<">><ifl3 (ERROR NUMBER a«5 

lLOuP 

OlfltfMtf ,3 

list;. 

ISEHIP 

35 (SYNC PULSE FOR XOR TESTER 

ei, Bttlfftttfl 

HiIOT (COMPARE DB»3 

1,IUT (SENT TU 10 

^,1,S2R (TO RhAT IS RECEIVEU 

(EXACTLY 

i>,n,(l« (t.RWCIR NUMBER BB6 

lLOuP 

Wtf 4u^kl r 4 
1BH. 



t,H14 Mn 

« 1 w i" b 7 1 

32 «.f672 

i*3 fc*P*e7j 

*A t:yb74 

^5 «)Po75 

v46 KiPb7b 

17 J10B77 

W9 Hf7/'/i 

in 

ii »iA7m. 

12 
13 
14 

15 ff7fi 
lb <il77f!3 
17 vl C" 7 e>i a 
<if703 
«!^>7^B 
K)l»7t»7 
^ 7 1 1! 



IB 

Ik 

2l» 

21 

22 

23 

24 

25 e)B712 

26 



i*7\ 1 



IUT 
i'.floR47 TSBB7: 
fc ffl w 1 4 4 
H6J235 
K>2dC< bb- 
n 6 1 P 4 V 
lflS44*irf 
If B41 4 

10)1^71^ 



0105: 

/JBB247 TSB1B 

49v! 1 44 

i 6«235 

ir.2Ji«55- 

bSl^ 0^ 

0644WC1 

1K64H 

1H1"1<I 

<mo25(! 



JSR f 

t»». 

N10L 

LU» 

004 

niA 

SuBa 

EnALT 
THP 
LOOP 
JSR » 

Ob 

StTUP 

JSR » 

1HB. 

NIOC 

LUA 

QUA 

OIA 

SUR* 

EMALT 

TxP 

LUOP 

JSR • 



ISE1UP 

35 (sync pulse fur xur tester 

P , *vV4*lflR 

h.IuT (COMPARt 0B«4 

l.IUT (SENT TO 10 

B.l.SiR (TO "MAT IS RECEIYEO 

(EXACTLY 
B,l»,B7 (ERROR NUMBER BB7 

ILOUP 

BD2BI»»),5 

1«B. 

ISEtUP 

33 (SYNC PULSE FOR XOR TESTER 

fl,«t>d2»«l« 

0.IOT (COMPARE 0B«5 

l.IUT (SENT TU 10 

O.l.SZR (TO RHAT IS RECEIVED 

(tXACTLY 
B.Ul.lB (ERROR NUMBER BIB 

ILOU' 3 



j »> m 5 m n i 
»l 

12 

»3 bb713 

/A t)P/ 1 4 
fit B !f 7 1 5 
ab «ji?7 1 o 

v>7 DP7 17 

v)6 uvtlt 

719 viV721 

1b 

11 v)l<722 

12 

13 v>P723 

U 

IS 

lb 
17 
It) 



0106: 

v;»S247 Tsv"ll: 

,;Pb 1 44 
V6VJ235 
i,?V>Wb4- 
B61f"v.'Vl 

1W6414 
1311 1<" 

aeoase 

DI07: 



<i/724 
«i7725 
19 vi v 7 2 o 
2v B0727 
31 v073vl 

22 VIP731 

23 BW32 
24 

25 bv>/33 

26 

27 <!vi734 

26 

29 

3v> 

31 BV73S 

32 BP/3S 

33 <>e/37 

34 wv 1 /4^ 
3b ,i(«74l 
3c /Jb742 
37 Hl«74J 
3b 

39 bP744 

4k 

41 vj[»74b 

42 

43 

44 

4b *ia74b 

4b VJS»7 47 

47 b»i75b 

4b B0751 

4» v)?7S2 

51 BP754 

52 

53 B?75S 

54 

55 wi»75b 

56 

57 

5b 

59 »t(>75/ 

6H VP76S 



BV1S247 1SH12: 
B W B 1 4 4 
*'6b2j5 
B2<l("b3- 

b61pbH 

/644BV1 
1»6414 



oiob: 

/>l*o247 TbPl3: 

b(»b144 

«lB^235 

K'2bP , 32- 

v SIPVb 

B 6 4 4 B fl 

1P6414 

lflUlt" 

bQo25vj 

0109! 

^?«247 TSA14: 

BSM1 44 

bSB235 

v>2bI"SI- 

/j 6 1 P b vi 

/644W/1 

1X6414 

1 "l 4 1 f) 

kt05?bV 



B«6247 T5(»lb: 
vj V) B 1 4 4 



StToP 
JSP » 

Ib?, 

Kim. 

LuA 

OOA 

nn 

SuBn 

TKP 
LOOP 
JSP # 

Da 

SfcTuP 
JbR » 

lb". 

N10L 

LUA 

00 A 

Di» 

SoB» 

K H « L T 

ThP 

LOOP 

JSP » 

On 
StTuP 

JSP » 

lue. 

tli» 
QU» 
OH 

SuHl* 
F.HALT 
T«P 
LuOP 
JSP • 

LIB 

StTuP 

JSR » 

1«.B. 

NlOL 

LUA 

00 A 
1)14 
SuB» 
EnALl 
T*P 

Luop 

JSP * 

OB 

StTuP 
JSP * 

1 tf^ ■ 



1 bb . 
ISE1UP 

35 JSYnC PULSE FUP XOP TtSlE* 

a, ■b^ipie'C 

«,IUT ICOMPAPt 06«6 

1,IUT [SENT TO 1C 

V1,1,S£H lltl PhAl 15 PECtlVEO 

(EXACTLY 
i*,i4,ll ItPPOW MlMBtP till 

ILOOP 

« v v> 4 VI VI , 7 

lBB. 

ISETOP 

3b ISYnC POLSE Fu« HOP TEStEK 

/ , l/^ t i4^ B 

7,li,T rtOnPAPt U8«7 

l,IuT lbt~T TO 10 

c-.V.SiW /TO «rl*l IS RECtlVEL) 

ItXACTL" 
^.^,12 icPkOk »U»»t« «12 

II. OOP 

/bC2«^» b 
1/1?. 
I5t IiJP 

3b tbVNC Pulse fu« hop tesiek 

VI, «/.«w2k , .f 

,i,IUT iCOMPAPt oB«8 

l.IOT ISENT TU 10 

i»,l,S/P 110 «HAI IS RECtlVEU 

ItXACTL* 
?,^,13 IcPWOK NOrtHtK H13 

ILOOP 

/vjl^ 1 »1B » 9 

lw«. 

ISE1UP 

33 jsynC pulse fop xup TtSIEK 

S*,»^Pltlvt? 

[.,IUT ICOlPAPt 0B«9 

l.IOT ISEnT TO 10 

t, 1,S£K 110 KM*1 IS HtCLIVEO 

ItXACILT 
^,.1,14 ItP^OK NUMlStP VI* 

ILOOP 

ifl K) yfl A 4 Si , 1 

ltf'1. 

ISE10P 



VI 1. 


U6 KM 


oT 


■n 


H?7«I 


»,6v.P35 


M 


vi / 7 6 2 


«,2»Kbv1- 


M 


HB763 


Vjfi 1 VV 1 ? 


^4 


vj?764 


v;. 6 4 4 v) ^ 


^15 


«ii«76b 


1^0414 


/6 






7.7 


vif 760 


l^lbin 


■J)* 






?9 


01>7b7 


V06251' 


It 






1 I 






li 






13 


r :v 1 7 vi 


v ?0247 


14 


vlf/7 1 


viyivil 44 


15 


i1I>772 


vft*?3b 


16 


ua/73 


a 2 vl ^ 4 7 - 


17 


ofri/74 


B 6 1 P vl ^ 



lb V(»/7b «1«44b5' 

19 BV177Q 1W6414 

2»' 

21 /jP/77 1R161M 

22 

2J (H-lv-i jnb?bl« 

24 



■aiOL 

LOA 

i>OA 

ijJA 

SoPo 

E"»Ll 

T«iP 

LOOP 

JSP » 

Do 

StTuP 
JSP • 
l»n. 

mioc 

Ll/A 

DO A 

D1A 

SuBO 

ErtALT 

TPP 

LOOP 

JSP » 



3S 

Jl.IUT 
l.IOT 
0,1 ,S^P 



;sy\c pulse fj« <o« tesiek 



if ,*, lb 



Iloup 



ILOnPAPt UH«1«) 
;SE*T TO 10 
rlO *n«I IS RtCtlvEU 
[EXACTLY 
(EPhOP MJMBcP 815 



HVWB2V 1 , 1 1 

IB". 

ISETUP 



3b ISYNC PULSE FoR xor TESTEK 

B,»«)t"v;vi2H 
». IUT 



l.IOT 
», l.SiK 



ILJUP 



ICOMPAPE 08«11 
ISENT Tu 10 
I 1 "MAI IS REC 
ItXACILT 
IcPkOk NUMBtP v)16 



IUPU7 MNIOT 

B l DI012: DB l».lBalB,12 

"2 StTuP 10»». 

33 lMn>Pl «inb?47 T4U17: JSR f IStTuP 

B4 4iifi®2 vlB*il44 16« t 

as <ii»eiJ «6jtsjs niol is isync pulse fur xor TtSTEK 

16 UliilM *2«k«46- LU» (l,=0(»«iMB 

1,7 "»«"»» *61«<H<» DUA f.IUT |U0MP4Rt UB>12 

ilb «IMO B644aB DI4 1,IUT ISENT Tu 10 

US, ulna/ 1BC.414 SUBO «,1,S*R )!□ whAI JS RECEIVED 

1M ehaut iexacily 

11 «!1^1 a 1*1710 TUP «,tl,l7 ItRNOK NUMBtR B17 

lit LOOP 

13 ifl i «J1 1 .SPI623H JSR • ILOUP 

14 

IS" 01013: OB l»«IBB«4,13 

10 SETUP lidO . 

17 «i1012 00D247 TSH2B: JSR # I3EIUP 
10 BW13 *10Hdl44 ltfa, 

19 Bl«i|4 Hf.u2.55 NIOC 3b ISYnC PULSE FuR XOR TESTER 

It. Bllfllb 02UB45- Lb* S>,»«(>tfm«4 

21 Ml«»16 *M?nP 004 a,IUT iCOMPAKt uB.U 

22 «)1»117 »644>0P' 01A I.IuT ISEnT TU 10 

23 Bltf?* 1H6414 SuBb r,l,SiH MO WM»r IS RECEIVED 
2,1 EHALT ItXACTLY 

25 01B21 1 P>20< 1 CT TUP «,n,2n ieRkOk NUMBtR B20 

80 LOOP 

27 B1B22 k"flo?5B JSR • ILOUP 

2b 

29 01014: OB P<!Ht)H2,14 
3" StTUP luB. 

31 »)1b2J BB6247 T5B21: JSR » ISETIJP 

32 J\tf2c «?*nt44 1API. 

33 Bli!25 «16»335 NIOL 3a ISYNC PULSE FuR XUR TESTEK 

34 rlltf26 u2tftf44- LuA e.,sBBuflfc.2 

35 «ll»27 «61t»«H OuA »,IuT ICOMPAKt uB«14 

30 »1u3D ^644J1J1 014 l.IUT (SENT TU 10 

37 "1.131 1UD414 SUB« H.liS^R 110 WHAT IS RECtlvEU 

s * EHALT ItXACTLY 

39 *ll*32 IKillfl TKP U,K,21 ItRKOR NUMBER H21 

4tf LOOP 

41 Bl»33 uf»62b»l JSR • ILOUP 

42 

<3 01015: OB ("»Sli)Hl,15 

44 SETUP IBK. 

45 B1B34 »(«6247 TSG22: JSR # ISETUP 
4b *)1«!33 «H1144 IBB, 

47 m/3b «.6*l235 NIOC 35 (SYNC PULSE FOR XUR TtSTEK 

48 ale37 02JIA43- LU4 (9 , »t»<»«l»*.l 

48 a|«<t uSietJP 0U4 «,IUT ILOMPARE 0B»15 

3«i <llw41 0644UC 014 1,IUT ISENT TU 10 

51 «1«!42 1(16414 SUBo »,1,S^R (10 WHAT IS RECEIVED 

'2 EM4LT (EXACTLY 

53 B1B43 1BI2215I TKP n,0,22 IcRKOK NUMBER 022 

54 LOOP 

55 ul«44 BPI625B JSR » ILOuP 
56 



IlHt FOLLOWING TESTS CMfcCn FUNCTIL'N DECODER 



Ik.nie KNIUT 

al 

02 

^3 FlOyi: StTUP ldi». 

34 *1U4S «l«'6247 TS»23! JSK • ISE1UP 

^5«ilK4b«p^144 1 W , 

«)b i)lK47 B5i«S35 NIOC 33 »SYNC PuLSE FUR HOP TESTEK 

1,7 FUNL OU»,f>,IOTi IBB, DO* 

3» l|lS.i lH24iil» SuH n,n 

a* nl«;51 nfi».3i)^ UMOP B.ILiT ICLE4K PULSE C»TCHEK 

l«i »1«52 1^24263 LU* l.ntvia 

11 ifilviS «6iuel« 00* f« U'T IL04D FUNCTION DO* 

12 al«54 ^2dH42- LU* B, » ( 1 B»fl»5»lB15) 

13 «>l«t55 (654BB OK 1 , IL T |U04 PULSE BITCS) 

14 ml»56 1P16414 SUBK »,l,%if> (SHOULO BE PRESENT 

15 EM4LT 

16 <11B57 l«231d TKP B,b,23 (LRHOH NUMBER (123 

17 LOOP 

lb HIBfta t;^025B JSR t ILOOP 

lb 

'* FIOi: SETUP !»■.«. 

21 B1K61 «l»b247 TSH24: JSR * ISETUP 

22 KJltf62 «1B^144 Hfl. 

23 «HUf3 B6rf23S N10L 35 ISTnC PULSE FUR XOR TESTEK 
2* FUNC DI4,8, I0T,1B1,DI4 

25 «1«04 1P24H? sub «,(. 

20 J1U65 B603BB UNIUP fl.IOT ICLE4R PULSE CATCHER 

27 «ll«i6o S)242b3 LU4 l.DtVu 

2b B1B67 <1SV140I« 01* R IOT »L0*0 FUNCTION DIA 

29 41W7D u2B«41- LuA 0, « I lbl ♦Ib5+1B15) 

3fc B1B71 k.664bi« D1C l.IOT )UIA PULSE BIT(S) 

31 ^1K72 1B5414 SU8« B,1,SZR ISHOULO BE PRESENT 

32 EHALT 

33 i>l»!73 1S«241B TKP n,a,24 IERROK NUMBER 024 

34 LUOP 

35 <U«)74 iftlb25ui JSR p ILOU 3 
36 

" FI02: SETUP lUB. 
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47 fI46l 

rtb *1146«: 

■AH «H*J 
le 

11 HI 464 

12 w 1 4 6 b 
1J 

14 t,|460 
10 

is *i]46/ 

17 

lb 

1« ^ 147*1 

2* <1471 

21 H1472 

28 B147J 

2J 01474 

24 

Sb H147b 

2b «il47o 

27 

26 .11477 

29 

.11 

S3 <llbi>l 

34 «i)bi"2 
3b «!lbH3 

36 <11SP4 

37 »1S>5 
3b <USl»b 

35 nlbf/ 
4<i 



llHt P 
IIC iNTf-RKUpT 



u«S247 

I" C* .-i 1 4 4 

/b,i235 
«M?77 

<S35»i" 

liiblia 

/i537k)M 

1 w b ? 1 i* 

^H6?b^ 

^Kb?47 
tftfft 144 
/Srf?35 
/ 6 ^ 1 tf M 
Ki63 4*i»1 

lPb31«l 
/ft07^iH 

lrS4l* 

i^t*62bi" 



Horn 
TSPb/: 



11011 
TSt»bli 



41 



4b 



1 1 b 1 i 



47 



lbi* 
I SI J 

46 v)15t4 
4V 1.151b 

5« «;1blo 

bl xlbl7 

52 t>15?» 

53 

54 «i!b2l 

5b 

56 v\52<L 

57 

5b 

5m »Mb23 

St ■dlb24 



*?ne?47 

/, W v \ 4 4 
»'S*?35 
061277 
/2.J275 
/■ ft 6 3 * I* 

1S"551»" 
<«DSb'» 

«M6247 
^ H * 1 4 4 
«iSi?2J5 
J51277 
*>2vl27S 
«!6i'3«M 
i 5 3 ft ^ ? 

lClbfi 1 ^ 

4 062b ' 



I If>2 5 

TS052: 



1103: 

T5Pb3i 



st Tup 
JSR » 

lv)H, 

NJOL 

RtSfcT 

SKPbZ 

Ff<»U T 

TkP 

SKPlW 

e«»LT 

TkP 
LOOP 
JSR » 

St'uP 
JSR * 
lu ei. 
nioc 

NIOS 

S*PdN 

Em*LT 

THP 

SuPuZ 

Em»LT 

TnP 

LuOP 

JSR * 

ScTuP 
JSP # 

IBM. 
NlOt 

"tStT 
Lu» 

liMliP 

SSPBN 

EH«LT 

TkP 

LUOP 

JSR • 

SETUP 
JSP » 
M/X. 
NIOL 
RtSt T 

UMUP 

SkPLn 

tMiLI 

ThP 

LOOP 

JSR » 



OLLG«i*>[> TESTS LHECK ullNE, OUST, aND 
St&oENCt 

in". 
ISEUIP 

3b (SYNC PULSE fUR *0R TtSIEK 

1UT (CHECK BUSY AND 

;OONt ZERO 
M,11 [ERROR NUMftR Ubl 
luT 

J, 1,12 (ERROR NUMBER Bb2 

ILOUP 

law . 

ISETUP 

35 rSYNC 3 UL»E POR XOR TESTER 
IUT (START UEVICE 

TOT (CHECK BUSY«1 

1D0nE«H 
i»,l,13 ItRNOn NUMBER BS3 
luT 

H,l,14 (ERROR NUMBER 854 

TLOUP 

1H!*. 

I»F ILJP 

3b (SYNC PULSE FOR XUR TlSTER 

(CXtCK ISET SUSY ' 



v, SoUaV 
c. 1UT 
IUT 



",1(16 (cRROrt NJMtttR H55 
ILI'uP 



lID'I. 
ISETUP 



3b ssvnc pulse fur xi.r tesier 

(LMCC* 'SET OONt ' 



CSuUNE 
f, IUT 
IUT 



^ Ll 2 4 7 

u\ U ■■: I 4 4 



1104: ScTuP 
TsPb4: Jsp * 
1 ^^. 



^,l»lb ltR«OH NUMRtR l^bB 
ILHUP 



l«i?. 
ISF 1 UP 



002S MNIUT 

01 »j1525 o6e,235 

*'t 01326 081277 

03 01327 0302/6 

04 0133O O6O300 

05 01331 O6o2U0 
Pit) 01332 0637^0 
07 

06 01333 103710 
39 

10 01534 OO62S0 

11 

12 

13 01S35 O06247 

1<" Ot330 000144 

15 OI537 0602J5 

16 4134k) ia61277 

17 0134J 102620 
10 01342 O40001 
19 21343 02.1276 
2b 01S44 o«0177 

21 01343 OSO300 

22 01546 IKIHefi 

23 ol347 1010O0 

24 ol3So 0635/7 
28 

26 01351 IdoniJI 

27 01352 0602/7 
26 0136J o3o0ti2 
29 01354 oSoowl 
36 

31 H135S O06250 



NIOL 


33 


RtStT 




LUA 


0.SLUNE 


UNIUP 


»r 1UT 


NIOL 


IUT 


SKPU7. 


IUT 


EhalT 




TkP 


«,1> 17 


LuOP 




J5» • 


ILOUP 


nos: stTup 


100. 


TS0S5: J6R » 


ISE1UP 


1*0. 




Nine 


33 


HtStT 




SuBiR 


a * 


STA 


o.l 


LUA 


0.SOONE 


iNTtN 




UNIUP 


0.IUT 


MUV 


0,0 


MOV 


0,0 


SUPbZ 


cpu 


EHALT 




TkP 


o, 1 ,20 


IhTUS 




LUA 


2.2 


SI A 


2.1 


LOOP 




JSR * 


ILOUP 



ISTnC PULSE l-OR XOR TESTER 



ISE1 DUNE 

ICLtAK UEVIIE 

ICHtCK 'DONt' CLFAREU 

ItRNOH NUMBcR 057 



(SYNC PULSE FuH KUR TESTER 
IJMP #D 



ISEI IN1R 



P NOP ' S 

lull) 1NTR OCCUR 



lERHOK NUNHtR 060 



(MESTuRt INTR SEQUENCE 



10030 MNIUT 

01 1106: 

02 ol35o 0/0247 TS036: 

03 01357 O0O144 

04 1360 064235 
03 01361 *S1277 
06 01362 o2o?76 
*l 01563 o6o3oo 

00 01364 1024O0 

OS. 01563 06-j3o0 

10 0136D 6 37 ,j o 

II 

12 01367 106110 

13 

14 «>137o 000230 

13 

10 1107: 
17 01371 006247 TS037: 
16 01372 00K144 

IS. ot373 06*>2J5 

2» 01374 0S1277 

21 01373 102520 

22 01376 0F01/7 

23 «137/ o243oo 

24 olOPo o643oo 
23 01601 1UIOO0 

26 01602 l?lflo'" 

27 »10C3 101004 
20 

2K 01604 106210 

30 0160S «6o277 

31 

32 olooo OCS250 

33 

34 IIOSS 

35 01607 006247 Ta06»: 

36 01610 0^0144 

37 01611 06B235 
30 01612 061277 

39 01613 102620 

40 01614 040001 

41 01613 034061- 
4i 01616 030261 

43 01617 024061- 

44 OlO?U 020276 
43 

46 olo21 O7o3u0 II06A: 

47 01622 O66077 
46 01623 1560177 
4» 01624 060300 
50 01623 137414 

11 01626 000412 

52 01627 123222 

53 0163d O0O4o4 

54 ol631 063577 
53 

56 01632 106310 

57 01633 O0o7b6 
56 01634 173220 
Ss> 01635 151400 
6o o1o3e> 000761 



StTuP 

J4R » 

1»0. 

NIOL 

RtStT 

LL'A 

UMUP 

Sub 

UNTuP 

SKPU7 

Em»LT 

TkP 

LOOP 

JSfc • 

StTUP 
JSR » 

loo, 

NIOC 

RtStT 

SUB4L 

INTtN 

LUA 

UNIUP 

«0V 

MOV 
MOV 
EHALT 

TkP 
InTOS 
LOOP 
JSR » 

StTUP 

JSR • 

100. 

NIOC 

RtStT 

SUBZR 

STA 

LUA 

LUA 

LUA 

LUA 

UMUP 

MSKU 

INTtN 

UnIUP 

ANDtt 

JMP 

MOViR 

JhP 

EHALT 
Tkp 

JMP 
MUV^H 
InC 
JMP 



loo, 

IStTUP 



ISYNC PULit FUR XOR TESTER 



o,S00r<E 
o.luT 



0.IUT 

IUT 



0.1|21 

ILUUP 



100. 
I5ETUH 



1U0ES IOPLS RESET IO0NE' 
FtRKOK NUMBER 061 



',0 

l,SINt 

l.IUT 

0,0 
0,0, SCR 



ISTNC PULSE FOR XOR TESfEK 
(ACa IS NOT ZERO 
ISET 1NTR 



INOP'S 

»UEVICE«0 (INTA OUNt AT INTER) 



0,1,22 ItRROR NUMBER 062 



ILOUP 



100. 
ISETUP 



33 



I6TNC PULSE FOR XOK TfcSTEK 



0,0 

0.1 

3, SO4O0O0 

2, I"5M 

1 ,«O4O0(!O 
0.SUONE 

2,lur 

l 

0.IUT 
1.3.SZR 

imna 

1, LSiC 

.♦4 

CPU 



IJMP »0 

lb»SE MASK bIT 

»B»SE BIT TO BE StT 

rSTART BIT 

ISET UONF 

ISE1 BIT 



(ALL BITS TkltD 
rINTR OCCURRED 



0,1.23 

IIOoA 

3,3 

2.2 

1100*10 



ItRKOH NUMBER 063 



tfl*31 MNIUT 








■n «H637 


v"M*i4tfb 




jhp 


UCioC 


^2 


123222 


line*; 


MUV^R 


1 , ! .SiC 


04 flb'l 


v; ^ /' 4 w 4 




JMP 


Hint 


/t> M042 


.•634/7 




SKffeM 


CPU 


Tib 






EkalT 




PI/ Hlb43 


1 4 1 1 




TKP 


f, 1.24 


flb ,41044 


fcfctf735 




J MP 


IlOdA 


as 










It «1164a 


•tat**? 


lino:: 


LU4 


Pi, 2 


11 »llb4t> 


,j4/Pi? 1 




S1A 


i». ! 


12 






LUOc 




10 Hlo47 


<jPS23k 




js,» « 


ILOOP 



JKESTURt 1N1H SEG 



tH^J? M.niI 


oT 














■"1 




IIHc. K)LluWINl> 


Itols CMtC* 


0114 Channel okekatiun 


-1* 
'4 3 




luUCf : 


StTuP 


1»». 








14 «,105,i 


*i«3?47 


ToPlbl ! 


J5R • 


ISKTUP 








*;> «.lt>M 


,i 1A ,.) 1 4 4 




!«l«. 










^t> n I t'S^ 


„.6tf235 




N10L 


3 3 


f S»nC 


PuLoE EuS nil" TtSIEK 


M tflD»3 


«ibl277 




RtStT 










at. ,ilo54 


..«ii)322 




CLEAR 








ICLt»K U»I» »«EA 


*y .i l o 5 3 


,i2tfU21- 




Lul 


l", = (I1LSTR* 


lbfl) 




1. mioSe 


t i 6 1 cr « w 




UbA 


(«,IuT 






liifcl UATA'AUOKESS 


11 «Uc57 


oW^vH 




OUH 


(«,IUT 








12 ^'tsit 1 


«3«.2/7 




LUA 


?,SUCh 








13 «.ir>el 


v-7a3^iA 




UNlUP 


2, 1UT 








14 *>10b2 


■a24«2.»- 




LuA 


1 ,«-1». 








IS eiotj 


1?34«I4 




INC 


1,1, SiH 






luIvE CHANNEL A CHANCE 


if jie.64 


/■M177 




JMP 


.-1 








17 «>10b3 


1! 1120 




MuviL 


H, 2 








lb <!i66t< 


15122» 




MUVZR 


2,2 






IDHOP 8IT T 


ly H1667 


*2S>VlaR 




LUA 


I.e. 2 








2 *i *i 1 b 7 *j 


1116414 




SuBU 


ei.l.SZR 








21 






EmAi.T 










22 H1671 


1B651B 




T«P 


», 1.2S 


ttHKOK 


NUMBER 063 


2o 






LOOP 










24 i'lt>7,> 

25 

2t 


tfpb?b? 




JSR » 


jlouP 










iudci: 


StTuP 


itffi. 








27 .Ub7o 


«!S»b247 


TS?b2i 


JSR • 


IbETUP 








2D HI074 


H pltf 1 4 4 




1»«. 










2Si H1D73 


tfftw23S 




NIOt 


33 


(5TNC 


pulse for xor tester 


3. tlb/b 


<i61277 




RtStT 










51 i»lo7 7 


«i2*f 17- 




LUA 


(•.■ocsrti 


( 






32 »Wf« 


i'42«lb- 




S14 


1«,«»DCSTR 




i:.El UATA4AUDRESS 


30 «il//l 


d«kiH<5*' 




UUM 


CIUT 








J4 H17/2 


«24u2n- 




LDi 


l,»-l*. 








3b H/« 


»3,'277 




LuA 


2,SuCm 






)[)o single uaia channel 


3P H1/C4 


*,7*l3*i^ 




UNlUP 


2,IbT 








37 n I 7 f b 


1254*14 




InC 


1,1. szn 






MAIT 


36 <^1 7f 


/t>.i777 




jmp 


.-1 








3!» «17H7 


*i644tV 




ni» 


l.IUT 








4/. », 171*1 


1K5414 




SuBa 


pi, 1 ,Sik 






MS OATA»ADURESS 


41 






Eh«Ll 










42 fil/H 


1 »06 1 / 




TkP 


if, 1 .2b 


ItHHOB 


NUMBER »I66 


40 






LUOP 










44 tfl/12 


*i^o25^ 




JS>« f 


lUPUP 









loo33 mm: 

kji 

32 01713 

to «ii;i4 

04 01/15 
ilS «.]716 

*t 01/17 

»7 01720 

ob 01721 

05 «t/22 
1«| 01723 

11 01724 

12 01725 

13 «1 780 

14 01727 

15 0173b 
lb ol731 
17 01732 
lb 01/33 
It i)173« 
20 

21 01735 

22 01/36 
83 01737 

24 ^1 1 7 41 pi 

25 K.1741 
2b 

27 <il742 

2b 01743 

2U Ml/44 

J* 01745 

31 

32 »)174r> 



iooc2: 

006247 TS063: 

O0Ki 1 44 

KlSo235 

«61277 

034k 15- 

0201' 14- 

1 164ok» 

O770K-0 

02422S 

020013- 

o61C0o 

062000 

030274 

o7o3«0 

O637t)0 

000404 

12S4H4 

000775 

10b7i0 
111120 

1512251 
o210»w 
142554 

I0701o 
151400 
175404 
OP0773 

O0b2oK 



SETUP 
JSR » 
1 0O . 
NIOt 
RfcStT 
LuA 
LUA 
SuB 

ooc 

LUA 

LUA 

OUA 

Dud 

LUA 

UNIUP 

SkPuZ 

JmP 

InC 

JMP 

EHALT 

THP 

MUV/L 

MOVZR 

LUA 

SUHOLM 

EhALT 

TKP 

INC 

InC 

JMP 

LUOP 
JSK » 



100. 
I SET UP 

3S 

3,»UC5TK 
0,«7//7 

0,3 
3,IuT 



(SYNC PULSE FUR XUR TESTER 



(uEIEKMINE AVAILABLE 

(IN 4K SYSTEM 
1, TIMER (•••JLB««* SET UP OtLAY CUUNTER 
0,«(DLSTR*1O»J 



5I.IUT 

0.IUT 

2, MUCH 

2.ILT 

IDT 

.+4 

1.1. 

.-3 



SZR 



0, 1,2/ 

0,2 

2.? 

0,0,2 
2,0,S*R 

0,1,30 
2,2 

3,3,SZR 
.-5 

ILOUK 



(SEI UA1A«ACDKESS 

(UO MULTIPLE DATA CHANNEL 

I»*«JLB«»« IOY DONE? 

I •** JLB**« YES, LET'S GO 

(•All 
(•••JLB«»« THY AGAIN 
(*»«JLB««* ERROR- IOT MUNI, 
(ERROR NUMBER 067 

(REMOVE HIT PI 



(ERROR NUMBER 070 



10034 Mrt 

32 .11747 
03 O175o 
34 »l/5l 
M 01/52 
0b nl 753 
17 01/54 
ob »175S 
US) 0175b 

10 0175/ 

11 1. 1 / 6 ti 

12 01761 

13 01762 

14 01763 

15 01764 
10 01765 
17 U17bb 
lb 01767 
IS* 0177o 

20 01771 

21 H1772 

22 01773 

23 .91/74 
24 

25 01775 

2b »l/76 

27 01777 

2b «?«( 

29 02«i"l 

31 02002 

32 02003 
A3 02004 

34 o2O0S 

35 «i2o0f> 

36 «2B07 

37 02olo 
3a ki2b.11 
3S, o2l,12 
4k. 02olJ 

41 o?014 

42 uiwlS 

43 Ki2lflb 

44 02017 
45 

4b 0202k) 



IUDC3! 
005247 TS0b4l 

,1 1 4 4 

o6o235 
KI61277 

006322 
k;34273 
17S132 

K-MW4B13 
152S2KI 
157k>hci 
k>3kJ321 
15*4431 
,'750)00 
pTbKlKlf 

kj73k1kict 
«24?25 

U2KI274 
<i6w3wki 

,1637(1^ 
, KIKJ4H4 
12S4H4 
KI0KI775 

1»711« 
17612B 
17522P 

K1214BH 

162554 

1H721& 

1754147. 

1514B4 

000773 

KI2KJ273 

KiPb323 

K124H12- 

123fi«i«' 

84KI273 

0211321 

«-Hb323 

101005 

KI0O776 

«4io321 

006250 



ScTuP 

JiR * 

100. 

NIDc 

KEStT 

CLEAH 

LUA 

MUVZL* 

JMP 

So6/.« 

AUD 

LuA 

Ntr. 

OUA 
OUP 

ooc 

Ll/A 
LUA 
UMQP 
SrpuZ 

JMP 

INC 

JMP 

EMALT 

TKP 

MUY^L 

MUViR 

LUA 

SUHUL* 

EhALT 

TUP 

INC 

INC 

JMP 

LUA 

RANB 

LUA 

AUO 
STA 
LOA 
'BAND 
MOV 
JMP 
S1A 
LPOh 

Jb» • 



IADU BIT 



100, 
I SETUP 

35 (SYNC PULSE FuR KuR TESTEK 

ICLEAK UA1A AREA 
3,M«UR ibET AOURtSS AND liDKO CUUNT 

3,3, SZC 
.+3 
2,2 
2,3 
2,*tT 
2,2 
3.ICIT 
3.IHT 
2, IHT 

l.TJMtR >...JlB««« SET UP DELAY COUNTER 
0,MCCM 

0»ICT (INITIATE OATA CHANNEL 

IJT |*««JLB*«» IOT DONE? 
.♦4 !.««JLB»«« YES, LETIS GO 
1,1, SIX )«AIT 

.-3 (•••JLB««« TRY AGAIN 

(•••JLB««« ERROR- IUT HUNG 

(ERROR NUMBER 071 



0,1,31 

3,3 

3,3 

0,0,3 
3,(l,SZR 

8,1,32 

3,3 

2, 2, SIR 

.-5 

H.MADK 



(DROP BIT 

(ERROR NUMBER 072 

(CHECK ALL ENTRIES 
(RANDOMIZE NEXT ADDRESS 



1,"(OCSTR«1B0) 
1.0 

0.MADR 
0,»CT 

0,0, SnR 
.-2 

o,»CT 

ILOOP 



(RANDOMIZE NEXT WORD COUNT 
(«ORD CUUNT CANNOT BE ZERO 



I<iitj5 MnIJT 






<u 


IUDC.4! 


SfcToP 


1 *tf . 


*2 1>2»21 


»mo247 Tsubb: 


J!>B » 


I3F IOH 


M /2e?2 


'i* w ^ ] 44 


1 f P! . 




.»4 n2020 


ffi,f23b 


NIOL 


3b 1 


AS «i2t'24 


t,fil277 


RESlT 




5)0 <12»2S 


t3/)«ll- 


L.U4 


2, »uCSTh. 


37 tS2f2t> 


«)2»>H57- 


LuA 


*, »lf t'Wfc 


S"6 u2*27 


1 424rff 


SOB 


2,n 


*& *l2rf3/ 


i!2422S 


LL.4 


1 , T 1 "itW i 


it f2«3i 


1 A*4rt" 


NtG 


i 3 


U n2»i32 


^G3f tlf* 


DUC 


l", IUT 


1« «l?*33. 


*72ttti« 


oua 


2, IUT 


Id ti«t;34 


yl^ 1 I^^W 


S1A 


2,^.2 


14 ^2b3b 


15l4l<t! 


INC 


2,2 


lt> *?2ti3b 


1 V 1 4 tf 4 


INC 


tf,d, S^P 


16 »l2o37 


k0fl*)775 


JfP 


.-3 


1? .o2d4/i 


»2d?/4 


Lu» 


P, muCm 


lb «M1 


tf N ■'i 3 ri K 


UnIOP 


^,IuT 


1 h< *)2tf42 


«'SJ7#<? 


SuPOZ 


IOT 


2t t;2ti43 


K?/t)4/4 


JnP 


.♦4 


21 *i2*!44 


12b4vl4 


INC 


1.1. 5i» 


22 u 2 a 4 3 


* D / 7 7 5 


JnP 


.-3 


23 




6h«lT 




24 02MO 


l/731v0 


T»P 


i», 1 ,33 


2S »2«i4/ 


U221-14- 


Lu» 


V, 4=7777 


2 b a 2 1 1 5 *' 


Hfi44«,i> 


ni» 


l.lul 


27 ki?«i51 


JH0414 


SuBn 


S,l,Si« 


2B 




EnALT 




2» u2f,5<! 


10741H 


TkP 


0,1,34 


3e 




LoOP 




31 B2«l5i 


KAb2b»> 


JS* • 


lLOUP 



ISYnC PULSE FUN XLR TtS.TEK 

I0E1EKHJNE AVAILABLE I1EM0KY 
(FOR 4K SYS1EM 

li'llltH r »♦* Jl_l*»«» iET UP OtLAY CUUNTEk 



liEl DATA«AUDKE5S 



l«*«JLS««« l n T DONE? 
(•••JlB*«« YES, LlT'S 

I«»IT 
i«*«jlh«*« lftr again 

(•••J|_H*«* lNKDk- IDT 
IEPkOk NUMBcR "73 



us r>» r»«»ouRtss 



lt«s m.jh. r 






i»l 


luocs: 


StTCP 


1 d^ . 


J2 tt2f54 


«:C0?47 IbJlbo: 


JSB # 


ISETlIP 


<j .i2t.5a 


tc *V 1 4 4 


ltJ*l. 




>14 ^2^5o 


^.fii23S 


MOt 


3b ] 


/lb M2C-57 


,"61277 


BLStT 




■40 w2tib^i 


«mo322 


CU64H 




J7 »i2o61 


,o34273 


LUt 


3.HADH 


*» »2«i62 


17bl2' 


MOviL 


3,3 


IV n2»bJ 


17b22^ 


wyviK 


3,3 


Ik/ ^?F&4 


/76C"tiki 


OuB 


3, IOT 


11 >12«>6b 


v>3ri32l 


LuS 


2,*CT 


12 tl2tl6b 


15«14»<I 


NtC 


2,2 


13 f2»e7 


t-24225 


uu» 


t, TIMER 


14 yi2ifl7y 


tj73K(53 


DOC 


2, IOT 


15 H2w71 


« 5 5 4 / w 


ST4 


3, a. 3 


lfc H2lc72 


17b4iii» 


INC 


3,3 


1/ «I2«73 


1S14H4 


INC 


?,2,SZ3 


IB 02*74 


OCB77S 


JMP 


.-3 


IS f?»7b 


-12^274 


Lb4 


^,MUCM 


2f id2tf7b 


tjfii«3f ^ 


UN I UP 


V ,IJT 


21 «lSf 77 


/637an 


SkPUZ 


IUT 


22 tl21VH 


/, Pi W 4 a 4 


jnP 


.+4 


23 M21<»1 


12b4«4 


INC 


1,1, SZP 


24 021<>2 


^?lvl775 


JMP 


.-3 


2b 




EM4LT 




2b »2H»3 


1R7S11H 


TUP 


«,1,3S 


27 tf21P4 


t)6ti4W^ 


PI' 


ti.IOT 


20 «-21i»b 


1744t>? 


NtG 


3,3 


2» tf21fo 


1741/, vlPI 


CUM 


3,3 


3a <l21f7 


110414 


5U8B 


S",3,S*H 


31 




EM4UT 




Si ti211t! 


1 S>76 1 ?l 


T8P 


1, 1,3b 


33 H2111 


<>2i<273 


LU4 


«, MADW 


34 ,.12112 


ti*6323 


R4ML 




3b 112111 


,'24i«l(»- 


IU4 


l.«bCSTh 


36 K12114 


123^«m 


»ou 


1,» 


37 B2116 


« 1 4, l 273 


SI 4 


«, ^AOK 


1<> ,.2110 


«2*321 


Lui 


i«,»CT 


3* u21!7 


i«i«t>323 


HAND 




4* ti 2 1 2 ^ 


laiflub 


MOV 


ji,a,SN» 


41 i"2121 


t'M/i77B 


■Jf,P 


.-2 


42 W2122 


«i4t>32 1 


S14 


K,«CT 


45 




LOOP 




44 K12123 


tiPb2bK 


JS« • 


1L0UP 



ISYNC °ULbE FUP XOH TtSlEK 
ICLEAK OATA AKEA 



(SEt AOUPESS ANO 

l«0«0 COUNT (DRUP BIT li) 



t, TIMER I«««JIB««* SE1 UP DELAY CUUnTER 
fSET OArA«AL!OKESS 



(UO MULTIPLt OATA CHANNEL 
(•••JLB««* IDT DONE? 
|««.JL8«*« YES, LET'S GO 

("AIT 
|«««JlB*«* TPY AGAIN 
|«««JLB««« tRROK- IOT HUNU 
1ERB0K NUMBER B75 

|ADU«tSS-l 

IIS DATAiADORtSS FOR DCHO 



IKANOOMIZfc ADORESS 

|r<AN00Ml2t »OKD COUNT 

PkiCIiJD COUNT CANNOI Bfc ZERO 



U037 MNJUT 


ill 






«2 






03 






04 






03 


02124 


006247 


06 


02123 


000 144 


07 


02126 


060233 


0S 


02127 


0612/7 


13 


02130 


061277 


If 


02131 


020264 


1 1 


02132 


060300 


12 


02133 


061277 


I J 


«ili< 


102520 


14 


02133 


061025 


15 


02130 


064425 


16 


02137 


070452 


17 


0214k 


100414 


IB 






IS 


02141 


107710 


2.5 


H2142 


151414 


21 






22 


02143 


110010 


a 


02144 


020205 


24 


02143 


060325 


23 


02140 


0S1277 


26 


02147 


102620 


27 


02130 


061052 


26 


02131 


064432 


29 


02132 


1»6414 



tlHt fDLm«!N[i TESTS CHECK UEVICE 
(CODE AND PuLARITr 



1UDV0: 
TS067: 



IU0V1I 
TS070S 



30 

31 02153 110111" 
32 

33 02134 0016251" 
34 
35 

30 02153 006247 

37 02130 0010144 

38 02157 060235 
38 02160 061277 

40 02161 061277 

41 02162 020206 

42 02163 060301" 

43 02164 0S1277 

44 02163 020023- 
43 02166 0610100 
40 02167 024263 
47 02170 124000 
40 02171 06430? 
4U 02172 061277 

02173 M6440? 

02174 124000 

32 02173 106414 
53 

54 02176 110210 

55 

50 0217/ 000250 

57 

36 02200 000442 IODn: 



50 
51 



StTuP 
JSR • 
100. 

«nnc 

RtStT 

RfcStT 

Lilt 

ONIUP 

RfcStT 

SUHiL 

Qui 

P1A 

Ml 

SU6» 

EMALT 

TUP 

INCH 

EH«uT 

thp 

LUA 

U»iIUP 

RtStT 

SuBZR 

nu» 

01« 

SuHd 

ErtALT 

TRP 

LUOP 

JSR » 

SETUP 

JSR • 

100. 

NIOC 

REStT 

RtStT 

LUA 

UNIOP 

atstt 

LuA 

OUA 

LU» 

CUM 

UNIOP 

RtStT 

Oil 

COM 

SUBS 

EHlLT 

TRP 

LOOP 

JSR • 

JmP 



100. 

ISElUf' 



(SYNC PULSE FUR XJR TESTER 
1UEFAULT UEVICE«0 



0,OtVl 
0.IUT 

0,0 

0,23 

1,25 

2,52 

0, 1.S2R 



ISEI UEvILE«25 

(SEND BIT 15 

(READ OEVICfc 25 

(REAO NON-EXISTANT DEVICE 

(COMPARE 



0,1,37 (tRROR NUMBER 077 



2,2,S^R 



IALL "1 'S" FOR NO DEVlCt 



0,2,00 (tRROR NUMBER 100 
0,DtV2 (SET 0EvICE«52 

0,25 



»,0 

0,52 
1.52 
0,1, S4R 



me.nO BIT 



/COMPARE 
0,2,01 (tRROR NUMBER 101 
ILOUP 



100. 
ISF1UP 



isyimC pulse fur xur TtSTER 



0,OtVJ 
0.IUT 

0, "052526 

0,IUT 

l,OtV0 

1,1 

l.IuT 



(DEFAULT i)EVICE«0 
(SE1 HOLAKITY10 



(SEnO AtT AND 1 



(REsfcl POtAKITYsl 
(SEND COMPLEMENT 



l.IUT 
trl 

0,1, S/R 

0,2,02 

ILOUP 

Ouht 



(FLIP BITS 
(ERROR NUMBER 102 



(MAIN PKOtRAM END 



10038 MNlut 








01 






(INTtRI-'uPI SEQUENCES 


02 












33 


02201 


040267 


iNTtR: 


SIA 


0, ISAV0 


4 


02202 


044270 




ST A 


!,ISAV1 


33 


«2203 


»5027 1 




STA 


2,IaAv2 


06 


02204 


*54272 




STA 


3,IiA*3 


0/ 


02203 


101200 




MUVK 


0,0 


0B 


02200 


040202 




STA 


0, CARRY 


09 












10 


02207 


061477 




InTa 





11 
12 
13 


02210 


101005 




MUV 


0,0 ,SNR 


02211 


04o267 


hut: 


STA 


0,ISAV0 


14 


02212 


020301 




LUA 


0,RIN1 


13 


02213 


061/1300 




UMUP 


0,IOT 


10 












17 


02214 


020262 


DISMISS 


LUA 


», CARRY 


IB 


02215 


101100 




HDVL 


0,0 


la 


02210 


i34272 




LUA 


3, ISlAVJ 


20 


02217 


030271 




LUA 


2, ISAV2 


21 


02220 


024270 




LUA 


1, ISAV1 


22 


02221 


020267 




LDA 


0, ISAV0 


23 


02222 


060177 




INTEN 




24 


02223 


002000 




JMP 


•0 



ISAvE AC'S AND CAXRY 



;«ho ARt rou? 
(RETURN «1TM DEVICE 
(RESET INTR 

(RESTORE AC'S AND CARRY 



(1.0 BACR TO WHERE YOU BELONG 



le«39 MKiluT 




su «i?iji 


(4/115 DIM : 


. TXU 


•li 


14/711 




8M 


12(1324 




SI* 


12/.24* 




as 


«i3<J245i 




46 


tf0t^i<*bti 




a/ «2232 


(iPrfPdH 


a 


•lei ri?23o 


dfl(12tfSA 


2el> 


*fc (12234 


172WI01 


1720/1 


111 ,,2235 


IftfPtfH 


1 o^O^o 


tl (.223b 


,! p (! p lA H 


*i 


IE 02237 


iApiirtt«^a 


? 


13 d224e, 


V; P d p ii P 


« 


14 *m\ 


iif OPWP 


n 


IS 







W'^UP MNluT 



112 

«ia 
d« 
o5 
Ho 
a? 

fit ICtitd 

tU 02243 

u 022*4 

11 02245 

12 »2246 
10 02247 

14 02250 

15 02251 

16 02252 

17 U2253 
If 02254 
li> 02255 

20 02256 

21 »2257 

22 02260 
So 02261 

24 02262 

25 o2263 

26 H2264 
2/ 02265 
26 (12266 
211 02267 
31- M227H 
31 (12271 
32 

3 J 
Ja 
36 
3r 
37 
5c 
in 
41 
41 
42 
40 



.MIL 



(TEkiiINATIOn MOUULE - INITIALIZES SUBTEST COUNTER, UPDATES 
(PASS NuMbEx, AND OUTPUTS PASS COMPLETE MtSSAGE 
(...♦«•.•••••«««•••••»•*«•••••••«»•••••«********•*•*****•** 



i»li)2«l3 OUNt: 

OP0401 

»2o207 

(24232 

107A«4 

0(*o4e 6 

(,06256 

oP337o 

0242o3 

IP6253 

»i(0257 

1P2400 

(140213 

034324 

021400 

101F05 

o(»2204 

■1134(3 

0t*22('4 

021403 

e314o4 RIRn: 

(i41376 

061277 

A 1 R 



ISZ 

JMP 

LUA 

LUA 

AM) 

JflP 

JS» • 

HUG72 

LUA 

J»h # 

JSR » 

sua 

STA 

LUA 

Lul 

MUV 

JflP » 

DaZ 

JMP • 
LUA 

LUA 
STA 
DUAL 
JMP 



Si 

1 

SdXEG 

rtaM 

1,SZR 

6 

ES?a 

PASS 
UC?T 
«L?F 



(INCREMENT PASS COUNTER 

(NOP 



(OUTPUT TtST C0MPLE1ED MESSAOt 

(GET PASS NJMBEN 

(OUTPUT 



TSTNM (CLEAR SUUTtSl COUNTER 

ItGGS (GET OTUS MODE 

0,3 

O.SNH (MANUAL 0* AUtOV 

(MANUAL MUD6 

(AUTO- DECREMENT PASS COUNT 

(NOT COMPLETED 

(GET PASS CNT 

(ALL UONE, KfclUKN Tl) UTUS 



P?T 
3 

P?T 
3,3 
3 
-2,2 

cpu 

2 



(PERFORM 10 HLStT 
(RETURN TJ UTUS 



44 

4b 

46 

47 02272 

46 d2273 

4P (J2274 

5c 0227S 

51 (12276 

52 02277 

53 02JF0 

54 023IU 
53 023P2 
56 e23Po 
5/ ()23K4 
*b d2305 
5» C20K6 
6(. /20^/ 



((■OLLU«IN(» IS A PACKAGE OK SUbROUIInES TC) HANDLE THt SETUP, 
(tHALT, AND LOOP I-UNCIIUN5. THtY ArtE INTtNuED TO FuRM A 
[STANUAR0 PACnAGt USADLt BV ANY MICRO-NOVA DIAGNOSTIC. 



I | Ht SETUP SUeixuullNE CLEARS SUBTlST tRROR COUNTS, INCREMtNTS 
(THE SUbTtST PUINTFk, PtHFOKMS AN I/O HfcStT, INITIALIZES TME 
(ITtRATION COUNTS, ANU LLEAKS ALL TmE RtGISTEPS. 
(•••••»••«••••*****•••*••«••*•**«***•*•****•**•*************** 

(214,10 xsETUPI LUA n , H , 3 (GET NO. uF PASSES 

„4<i566 S1A CITH (INITIALIZE PASS COuNIEK. 

(I4d5b6 S1A s.ITRCT 

17b4i*^ INC 3,3 

^542^1 S|l 3.LU0PK (SAVE SUH1EST START AuDkESS, 

C2d2rt4 LuA B,ScP?T 

j^^c.5 mov h,!»,Snp (IS Tula lMc HkST SUbTtSI? 

„4ia204 STA C,RlP*T (rt'S, SAVt IT 

(UH2I3 ISZ TsTMH UNCRtMtNl TEST COUnTcR 

l(i24^P SuB I* , (l 

,,4,,Sol STA Bi,Er.KLT JCLLAK 6UB«0UTIn6 Er.KUH CUUNT 

1(»3V^^ MUV >,1 (CLt4K «EuISTl«S 

1 3 L n a (i M uV 1,2 

15D^^^1 MuV >,3 



0041 fN 

01 42314 

(Si- «J11 
Hi 

04 
8ib 
4t> 
0/ 

'lb 
HV 

u 
11 

12 4231* 
U 02313 

i< 02314 

lb 42315 

16 42316 

17 42317 
lb 42320 
lb 02321 

20 42322 

21 42323 

22 02324 

23 42325 

24 42326 
29 42327 
20 42334 
27 M.J31 
2b 02332 
24 42333 
34 42334 

31 4233b 

32 4233b 

33 42337 

34 0234b 
3b 42341 
3b 02341! 
37 42343 
36 42344 
39 4234b 
44 42346 

41 42347 

42 42354 

43 42351 

44 423b2 
4b 42353 

46 42354 

47 42355 
46 42356 
4b 42357 
54 42354 

51 42361 

52 42362 

53 42363 

54 42364 
5b 42365 

56 42366 

57 42367 
56 42374 
59 42371 
64 42372 



I0T 
061277 
002241 



0041 
JMP » 



0,CPU 
LOOPR 



(PEhFuRm 10 RtStT 
ISTART SUoTtST 



474001 
434446 
462441 
1(12444 
420446 
434537 
146445 
404534 
434535 
473141 
444214 
102440 
044540 
463477 
102000 
444527 
464277 
414212 
000402 
414212 
40044 1 
414526 
424227 
461435 
424223 
434214 
112423 

400443 

414521" 
400775 
434516 
113044 
424511 
133444 
424514 
137444 
425044 
421441" 
107415 
404446 
434540 
434476 
156444 
404450 
404443 
123040 
441440 
424247 
424231 



ITMt t 
I INSTR 
ICONTt 
(LOuPl 
It MEM 
( ARt H 
(.»•«* 
XtHAH 



HALT SERVICt ROuTINt IS ACCtSSEU THROUGH » HARORARE TRAP 
UCT10r». IT PtHKQKHi VARIUUS HlwCTIUNS DEPENDING UN TmE 
NTS Oh "5»RtG", INCLUDING DtTAlLEU ERROR PRINTOUTS AND 
NG UR MAL1ING ON tRHOHS. ALL RtGISltHS ARE SAVED IN 
ORY STALK AND, IF LOOP ON ERROR lb NO! SELECTED, THtV 
ESTURtU PKIUR To RETURNING 10 TNE SUB-TEST. 



BIT0N1 
PkInT! 



HTFP 

LP* 

SAV 

SuB 
LUA 
LOA 

sua 

JSR 

LuA 

DIM 

STA 

SUB 

STA 

SKPbN 

AUC 

SI A 

INTOS 

ISZ 

JMP 

DS2 

JmP 

ISZ 

LUA 

DOA 

LDA 

LuA 

SUBi 

JMP 

IbZ 

JHP 

LUA 

ADO 

LUA 

AUO 

LUA 

AUO 

LUA 

LU» 

ANOS 

JMP 

LUA 

LUA 

SU8 

JMP 

JMP 

AUO 

5TA 

LUA 

LUA 



3 ISAvE REGISTER 3 

3,40 ILOAD AUORESS OF t»KOK 

(SAVE EvERYIMING IN STACK 
0,0 

l,»46 (GET TRAP INSTRUCTION 
2,TRP4 IGET TRAP MASK 
2,1,SNR IIS IT A USER TRAP? 
USER IYES 
2.C7140 

ISM1FT RIGHT 6 blTS 
HNUM (SA»E EkRUR NUMBER 



1,E 

4,4 
0,E 

cpu 
0,0 
(»,Intflg ;stT flag 



f1k0 (cltar error flag ruru pointer 
itest for interrupts enableu 



ekcnt 

. + 2 

ERCNT 

.♦1 

ERRCT 

0.MSK1 

4,3b 

0,C2» 

2.EKNUM 

0,2,SNC 

FhORD 

EFNHO 

DtCH 

3.EFRR0 

0,2 

l.MASK 

1.2 

l.FLAG 

1,3 

1,0,2 

0,0,3 

0, 1 ,SNR 

6ITUN 

3, ITRCT 

2, ITR 

2.3.SZR 

MULTI 

PRINT 

1,0 

0,0,3 

0,S«RcG 
1 ,MSK3 



IAVUIU ZERO ERROR CNT FROM HfSAP-ARDUNO 

(INCREMENT SUBTEST tRROR COUNT 

IGE! bIT 1 

(NOTIFY XUR TtSTEK OF MASTER FAIL 

IGET tRROR NUMBER 

I1NDEX EFnRO AGAIN? 

INO 

I TES 

ITRT AGAIN 

IGET FLAG "ORU POINTER 

(MAKE PUlNTtR POSITIVE AGAIN 

IGET MASK TABLE BASE ADDRESS 

(ADD TO INDEX VALUE 

IGET ERROR FLAG TABLE BASE ADDRESS 

IAOO TO iNOtX VALUE 

IbEl ERROR MASK BIT 

IGET FLAG TABLE KURU 

IFIRST TIME FOR TMIS ERROR? 

IVES- PRINT IT 

ITEST FUR FIRST PASS 
IOF TMIS SUBTEST. 
•MULTIPLE ERRURS 

IOR IN oil FOR 1M1S FAILURE 

ICHECK BITS 0-6 



4042 MNIUT 










01 42373 


107444 




AKO 


0, l.SZR 


ITEST FOR DETAILED tRROR LOG 


02 42374 


404441 




JnP 


MULTI 


IX ERROR PRINTOUT ONLY 


03 4237b 


000256 




JSR • 


IMES7S 


IPRINT OUT OETAILtO ERROR MESSAGE 


04 42370 


4032b3 




ERM51 






0b 42377 


424214 




LUA 


1 ,ERNUM 




b 4 2 4 


1.46253 




JSR * 


IZOC?t 


(INCLUDING tRROR NUMBER, 


07 42401 


1106256 




JSR • 


IMES?S 




06 42442 


403262 




EMSlA 






01, 42403 


W74213 




LUA 


1,TSTNM 




14 42444 


406253 




JSR • 


IZUC?1 


(FAILING 1EST NUMBER, 


11 4240b 


400257 




JSR t 


ICRL7F 




12 4240O 


446206 




JSR • 


IMES?S 




13 4244/ 


403275 




ERMS2 




(AND CONTENTS OF ALL REGISTERS 


14 02414 


006257 




JSR # 


ICRL?F 




lb 42411 


420222 




LUA 


0,STACK*5 IGET CRT ANU PC 


16 42412 


101120 




MUVZL 


0,0 


(MOVE CRV TO CARRY BIT 


17 42413 


1265o0 




SUBCL 


1,1 


IMOVE CRY TO AC! BIT 15 


16 42414 


000253 




JSR * 


IZ0C?1 


ICARRY BIT 


19 4241b 


424216 




LUA 


l.STACK+1 


20 42416 


406252 




JSR » 


IP0C?1 


(AC0 


21 42417 


424217 




LOA 


l.STACK+2 


22 42420 


406252 




JSR » 


IPOC?T 


IAC1 


23 42421 


024220 




LUA 


1 ,5! ACK»3 


24 42422 


406252 




JSR * 


1P0C7T 


IAC2 


2b 42423 


024221 




LUA 


1,STACK«4 


26 42424 


006252 




JSR * 


IP0C?T 


IAC3 


27 42425 


I0b220 




MOVZR 


0,1 


IGET FAILING PC 


26 02426 


006252 




JSR ♦ 


IP0C7T 


(PROGRAM COUNTER 


211 42427 


006257 




JSR « 


ICRL?F 




34 02434 


034324 




LUA 


3,ItGGS 


IGET OT03 EGGS POINTER 


31 02431 


420222 




LUA 


0,STACK*5 IGET FAILING PC 


32 42432 


425400 




LDA 


1,0,3 


IGET OTOS AUTO MODE FLAG 


33 02433 


125004 




MUV 


1,1, S/R 


(ARt «E IN AUTO MOOt? 


34 02434 


000632 




JMP 


RTRN 


IYES, EXIT TEST 


35 42435 


424207 


MuLTH 


LUA 


0.SKREG 




36 42436 


424234 




LDA 


l.MSKb 




iJ k.2437 


1074B5 




AND 


0, 1 ,SnR 


(MALT ON tRROR? 


3b 42444 


400445 




JMP 


.♦5 


(NO 


3b 02441 


406256 




JSR » 


IMES7S 


(YES- OUTPUT MESSAGt 


44 42442 


403335 




ERM04 






41 42443 


400257 




JSR 


ICRL?F 




42 02444 


063077 




HALT 




(ERROR HALT IS MERE 


43 0244b 


424207 




LuA 


0,S»RtG 




44 42446 


424227 




LUA 


I.MSK1 




45 02447 


107445 




AND 


0, 1 ,SNR 


(LOOP ON tRROR? 


46 42450 


406250 




JSR # 


ILOOP 


(YES 


47 42451 


014222 




ISZ 


5TACK*5 




46 02452 


41044ft 




ISZ 


INTFLU 


("ERE INTERRUPTS ENABLED? 


49 42453 


460177 




INTtN 




(YES 


50 02454 


062601 




RET 




(RETURN TO 1E5T 


51 42455 


40 1 444 


OSEni 


JMP 


4,3 


(USER MAY CHANGE THIS TO USE TRAP 


52 42456 


100010 


TRP0: 


100010 






53 02457 


400140 


C7140: 


100 






54 02464 


400000 


iNTfLGI 









5b 024*1 


004144 


I IRS 


144 






56 42462 


404000 


ITRCTI 









57 42463 


000226 


MASKS 


MSK4 






56 42464 


,1.02467 


Flag: 


ErFLG 






59 4246b 


404000 


ERRCTl 


4 






60 v'2466 


0P40MW 


EF«HD: 







(ERROR FLAG RORu POINTER 



31 

n 
a 

VIA 
0b 
0b 
A 7 

11 

12 
13 
14 
15 
16 
1/ 
18 
IS! 
20 
21 
22 
2o 
30 

2b 

2t> 
2/ 
20 
2S. 
30 
31 
32 
33 
34 
35 
3b 
37 
3b 
3M 
40 
41 
42 
43 



143 MNIuT 
0246/ 000040 



IcR^Or FLAG "t'CuS, 1 BIT FOR tACH ERNUM 



ITHt LOOP SubROOTINt KEtPS TRACK OF ThE NUMBER UF SUBTEST 

•ITERATIONS AND ERROR LOOPS, ANO PR1N1S OuT ERRUR PERCENT 

(ANu SUBTtST COMPLETION HtAOlNGS IF SO oIkECTEO BY 

ITHt "S».RtG" CONTENTS. 

)•«••••».*• " ^~... 



0252/ 

^2530 
02531 
112532 
02533 
02534 
«12535 
02536 

i)2b4n 
02541 
02542 
02543 
02544 
192545 
02546 
02547 
0255* 
02551 
02552 
t.2553 
02554 
0255b 
02556 
0255/ 
02560 
02561 
02562 
02560 
02564 
02565 
0256b 
02567 
02570 
02571 
02572 
B2573 
02574 
02575 
02576 
02577 
02000 
02b01 
02602 
02b/ J 
02604 
02605 
2 o 6 
0200/ 
«i2610 
0261 1 
02012 



054205 xlOup: 

014732 

000447 

024733 NXTST: 

125005 

/100430 

0516256 

003323 

024213 

006253 

006256 

003330 

102400 

024224 

U30714 

07310 1 

03071S 

073301 

0(16254 

00u245 

00b267 

152400 

«507 10 

030703 

050703 

020207 

024227 

107405 

008415 

020207 NOERRI 

083635 

£00406 

010212 

0510401 

024227 

197405 

000405 

024235 

10/404 

004422 

002205 

020215 RLOOPi 

061001 

060001 

020207 
024227 
107 404 
002201 
020212 
10 1005 
002201 
101224 



S14 
OSZ 

JMP 

Lb* 

MOV 

JMP 

J5H 4 

EmSJA 

LUA 

JSR » 

JS» » 

EM53B 

S06 

UCA 

LU» 

IV 

LUA 

1UL 

JSR • 

. T X TF 

JSP « 

SuF 

STA 

LuA 

Si « 

lla 

LuA 

ANO 

JMP 

LUA 

SuPlyM 

JMP 

ISZ 

J^P 

LuA 

anP 

JmP 

LuA 

AND 

JSR 

JnP » 

LUA 

M15H 

M I F P 

LuA 

LuA 

A Mil 
J MP 4 
Lu» 
MOV 
JhP $ 
MOV^R 



3.RTN71 

iirct 

RLOuP 
1 ,ErRCT 
1 , 1,SnR 
NUERH 
IMES7S 

1 ,TSTnm 

IZ0C7T 

IMES7S 

0,0 

1,01*0 
2, IT" 

2,fcRRCl 

IP0C7S 

/*/ 

ICRL7F 

2.2 

2.ERRLT 

2, 1IR 

2.ITHCT 

'0,S»Htli 

|,MSK1 

0, 1 ,SNR 

RLOUP 

0,S«RtG 

36 

.♦6 

ERCnT 

.♦1 

1 ,ns*l 

0, 1 ,SNR 
RLOoP 
1 ,MS«7 
«,1, SiH 
TSTUUT 
P ! N 1 1 
0,ST ACK 





0,S*»tG 
l.MS* 1 
0,1 ,3ZR 
LOOPR 
0,EhCnT 
0, 0,SnR 
LUOFR 
i ,0,S/.R 



(OECRtMENT ITERATION COUNT 



(ERRORS ENCuUNTERtD? 

|nO ERRUR5 

IPRIM ERROR X HEADING 

IGET FAlLlNi, 1EST NO, 
IPR1NT IT 



ICALCuLATt IRoE ERRUR PERCENT 
IAMU VALUE 



ICLC.AR ERROR L0UN1 
lINITIAuIJE PASS CUUNTER 



1L00P ri™ tRR"R? 
l»Ea 

ICHEO FOR XOR lESTtR FAIL 

INO FAILURE 

UNLRtMtNl tR«Hrt COUNT 



ILOUP ON ERROR? 
I YES 

IOUTPUT SUB1E6T NUFIoER? 

nf> 

IPERFORn NEXT SoSlEST 
!SFT STAC* POINTER 
;nESET STACh 
IANU FRAME POINTERS 



;L0OP c™ cRrOr? 

1 IMP 

I YES 

(ANY lRROrS? 

INO, N01 YEI 

rFiRSr T I ~fc fur error loop? 



<: 4 4 M N 3 


;ut 








1i 


02613 


00 4 4 


JnP 


.♦4 


INO 


^2 


02614 


006256 


J$R « 


IMES?S 




03 


02015 


0813345 


ERMS5 




IOUTPUT LOOPING ON ERROR MESSAGE 


<A6 


02blb 


000257 


JSR f 


ICRL7F 




05 


02617 


002201 


JMP 9 


LOOPR 




3d 


02620 


054206 


TsTuol: STA 


3,R1N?2 




07 


02621 


102400 


Sun 


0,0 




06 


02622 


024213 


LUA 


1,TSTnM 




a 


02023 


030211 


LUA 


2, InTvl 




It 


02624 


073101 


OIV 




(PERFORM PRINT-SUB CALCULATIONS 


11 


0?b25 


101004 


MUV 


0,0, SZR 


iis There a remainder? 


12 


«i2h26 


0^0406 


JnP 


.♦6 


IYES, DON'T PrI,«T THIS time 


13 


02027 


006256 


JSR » 


IMES7S 




14 


02b30 


t»3356 


HuS'/l 




IUUTPuT SUBTEST COMPLETION HEAOING 


15 


02631 


024213 


LuA 


1 , TSTnm 




If. 


1.2632 


086253 


JSR # 


IZ0C7T 


IANO SUBTEST NUMBtR 


1/ 


02633 


«?6257 


JSR # 


ICRL7F 




10 


•J2634 


034206 


LUA 


3.RTN72 




li 
20 


02635 


00 1 400 


JMP 


0,3 


IREIURN To TEST 


21 
22 


|F0LLU«IN6 IS A 


GROUP OF 


TTY7LPT ORIVtR AND SERVICE KUUTINES 


23 

2« 
26 


IHlENAMEaTTYIP 






26 
2/ 






(Teletype nun interrupt 


PACKAGE 


2» 






|CARRY,AC0,AC1, AC2 SAVEL 




in 






("MESJS" PRINTS 


ASCII HtSSAGES AS SPECIFIED BY A5SEMBLER 


3« 






l"C»L?F" PRINTS 


A CARRIAGE RETURN 


31 






r "P0C7T" prints 


CC1) IN 


OCTAL 


32 






("20C?T" PRIMS 


C LI J IN 


OCTAL, LEADING ZEROS SUPPRESSED 


3 3 






I"PDE?C" PRINTS 


cm in 


DtClMAL, LEAUlNb ZEROS SUPPRESSED, 


3a 






ITHt ABOYl THREt AHt FOLLOHEO BY A TArt 


5 6 






l"PuC?S" PRINTS 


CCl) IN 


DECIMAL, tEAOINb ZEROS SUPPRESSED, 


3b 






IFOLLORtn BY THt CHARACTER STORED AT CALLING LOCATIUN »1. 


37 






[PRuGHAM RETURNS 10 CALLING LOCATION *2. 


3b 






I"TIN?0" ACCEPTS UCIAL, 


AND 


in 






l"TIN?0" ACCEPTS OELIMAL 


, SINGLE PRECISIUN SIGNEO INTEGERS 


4 






UNTU AC1 FROM ' 


THE TTI. 


LEADING NOLLS, TABS, 


41 






IANU SPACcS ARE 


lUNURtO. 


A lo BIT ONSIGNEO INTEGER IS 


42 






IFORHEO, THtN NtGATtD IF 


A MINUS SIGN IS TYPED. 


43 






ItXIT AT CALL*1 


IF INPUT 


tRROR <IIH ACtf'BAD CHAKACTtR. 


44 






1 [NOT A LEGAL I 


J I ul 1 UR 


TERMINATING CHARACTER) 


45 






ItXIT AT CALL+2 


UPON TEF 


IMINATING CHARACTER 


4b 






I RITn ACb»0, 


, 40, 12, 


15, 55 


47 






I FUR NULL, SPACE, LINE-FtEO, CARRIAGE REIURN, COMHA 


4b 






|THE ABuVc "AIT 


FUR TTO 


DUNE, ThEn CLtAR TTO. 


in 






|"CHC?T" PRINTS 


ASCII CHARACTuR Im CC0)RI CC01L HUST BE fl . 


50 






ItXiTS CALL *2 


IF C(0)Ri 


101 SIMULATES TAO 


51 






|"TYP?E" PRIMS 


C10JR TO THt TTO OR LPT OR bOTH AS PER THt 


52 






ISRITCH StLECTluN REGISIER 'SKRtGl. 


S3 






ItXITS AT CALLtl. REPLACt "TYPJE" «ITH 


54 






IINIErRoPT 'TYP?E' IF 0ES1RE0. 


5b 






;"TPS<P" PRINTS 


A SPACE 


AND EXITS AT CALL«1 "1TH AC0 ■ 40 


5b 
57 


2 o 3 6 


5 4 5 5 1 


MtS?S: STA 


3 . R T N 1 A 


IsAvF TmE RTN ADDRESS 


5b 


02037 


/.045b2 


JSR 


SAV7E 


ISAVE The STATE OF MACHINt 


5 s) 


2 b 4 1' 


034547 


LUA 


3iPTN?A 


1 


6< 


02641 


0ltib4* 


IS7 


U T N { A 





0045 MNluT 
01 0264i! 031400 
32 U2o43 024417 
03 02644 021000 MESVM1 
34 02645 125112 
as 02646 123701 
0B 02047 123401 
07 02650 1514*0 
*b 02651 124000 
(fltf 02b52 004414 
1H 02553 000771 

11 02654 000402 

12 02655 0044H PLS7T: 

13 02o5b 004551 PtX?Tl 

14 02b57 002530 
lb 

16 02b6w 000000 PSP7: 

17 02661 000000 SPT7G: 
16 02662 000377 P3777I 
19 02663 000*1 1 PC171 : 
?.K (112664 000000 CHR7E: 
21 02665 000000 CAC70: 
22 

23 02666 040777 CHC7T: 

24 02667 101315 
26 02670 0014&1 

26 02671 175100 

27 02672 054772 
26 02S73 »34770 

29 02674 116415 
3k) 

31 02675 800403 

32 02670 004556 

30 tf2677 000407 

34 02700 004551 CHA73! 

35 02701 020513 

36 02702 163041 » 

37 02703 IS3404 
36 «2704 000774 
39 

40 02705 040507 

41 02706 020757 CHE7X: 

42 02707 034755 

43 02710 175200 

44 02711 001400 
45 

46 02712 000007 PC77I 

47 

4b 027J3 <)54474 CKL7FI 

4k 02714 004505 

50 02715 »204«,5 

51 02716 0«453fi 

52 02717 020402 

33 02720 000735 

54 02721 000012 M27: 

55 02722 000015 K15?: 
56 

57 
5b 

59 02723 054464 Z0C7T1 

60 102724 094475 



LUA 


2,0,3 


LUA 


1.P37V7 


LU« 


0,0,2 


MQVL» 


1,1, sz: 


ANDS 


1 ,0,Skp 


AM) 


1 ,0,5kp 


INC 


2,2 


CUM 


1,1 


JSR 


CMC7T 


JmP 


MtS?M 


JMP 


.♦2 


JSR 


CHC7T 


JSR 


RST7R 


JMP 


PHTN7A 



377 

11 



STA 


0,CAC?0 


MQVSO 


0,0, Snr 


JMP 


1,3 


movl 


3,3 


ST» 


3,CHR7E 


LUA 


3.PC171 


SuMft 


0,3,SnR 


JMP 


CHA73 


JSR 


Trp?e 


JMP 


CHE7X 


JSR 


TPS7P 


LuA 


0,CmR?Z 


LUA 


3,PC7J 


AND 


3,0, SiR 


JMP 


CMAJ3 


STA 


0,CnR?Z 


LOA 


0.CAC70 


LUA 


3,ChR7E 


MUVK 


3,3 


JMP 


0,3 



STA 


3,R1N7A 


JSR 


SAV7E 


LOA 


f),K157 


JSR 


TYP7E 


LUA 


0.K12? 


JMP 


PL57T 


12 




15 





STA 
JSR 



3.R1N7A 
SAV7E 



IC(2) POINTS TO MtSSAGE 
IA a oil MASK 
(CC2)"DATA WORD 



(CC0)»DATA CHARACIOH RIGHT 

(INC TO NtXT «0R0 

(KLIP MASH 

(PRINT 

/ ANOTHER 



(RESTORt IHt STATt UP MACHINE 
(tXJT 



(AC» SAVE in CHC71 ROUTINt 

ISAvE ACPI 

(RETURN *2 IF NULL 

(FOR CARRY SAVE 

(PRINT CCU) RIGHT 

IAC3 « 11 

(SKIP l^ A TAB IS NUT TU 

)BE SIMuLATtO 

IPR1N1 IT 
rtXIT 

(PRINT A SPACE 

(ACJ « 7 

(SIMULATE A TAB HITH 1 
(TO 7 SPACES 

(RESTORE ACB 
(RESTORE CRY 
( 
ItXIT 



(SAVE RETURh 
(SAVE THE KORLD 



(PRINT CARRIAGE AND L.P 
(GO Tu RESTORE THE HORLO 



(SAVE THE RTN A00RES5. 
(SAVE THE HORLO 



HH46 MNIUT 
*1 B2726 l(«24ifl0 
12 02726 /Pi/404 
Hi «i2727 U54460 PUC71: 
*4 «i273«) »ti4471 
35 /2731 02«464 
«I6 ti2732 15262« ZP07TJ 
«7 02733 034463 
0« 02734 0&M416 
JIM H273D 17540H PDC7S: 
In P2736 «,5«451 

11 02737 004462 

12 IC2740 034447 

13 02741 021777 
14 

16 

16 ti2742 04o716 

17 02743 1012^014 
lb 02744 0P04*I4 

1* 02745 054442 PUE7C: 

20 02746 t<oi4453 

21 02747 1P240* 

22 02750 034751 PUC72I 

23 02751 030446 

24 02752 040707 P0C71: 
25 

26 

27 02753 1P1415 

2b 02754 1*1403 

29 02755 04X542 

30 0275b 054442 

31 02757 034S4H 0CO7TI 

32 02760 1H2B01 0EC7T: 
3.5 02761 146401* 

34 02762 101405 

35 02763 151235 

36 02764 034431 

37 02765 146453 
3b 02766 080773 
39 02767 054530 
40 

41 02770 163004 

42 02771 004675 

43 02772 434426 

44 02773 102400 

45 02774 172423 
4b 

47 02775 0JI..4BI3 
4B 0277b 1B140B 

49 02777 0JI0775 

50 030(10 1U"04 

51 33001 000756 

52 .13002 034657 

53 03003 020660 

54 03004 175405 

55 03005 020653 

56 03006 000647 
57 

5d 030P7 h,0000P RTN7A! 

59 03010 0O0H00 PCR7Y! 

60 03011 000000 PAC70S 



SUM 


0,0 


JnP 


7P07T 


SI A 


3,RTN?A 


JSW 


SAV7E 


LuA 


0,PC670 


SUBZR 


2,2 


LUA 


3.PC170 


JMP 


PUC71 


INC 


3,3 


STA 


3.R1N7A 


JSP 


SAV/E 


LUA 


3.RIN7A 


LUA 


0,-1,3 


STA 


0,P:iP7 


ACC 


0,0 


JMP 


PDC72 


STA 


3,R IN7A 


JSR 


SAVVE 


SUB 


0,0 


LUA 


3,K127 


LUA 


2,0kT7B 


STA 


0.SPT7E 


InCh 


0,(1, SnR 


INC 


0,0 


STA 


0.ZSU7P 


STA 


3.TMP7 


LUA 


3.ZSU7P 


AOC 


f 0,SKP 


SUB 


2,1 


INC 


0,0, SNR 


MOVZR" 


2, 2, SnR 


LUA 


3.PC870 


SUBU» 


2, 1,SnC 


JMP 


.-5 


STA 


3.ZSU7P 


AUO 


3,0, S/R 


JSR 


CHC5T 


LUA 


3,TI«P7 


SUB 


0,0 


5U9Z 


3,2,SNC 


JMP 


.♦3 


INC 


0,0 


JMP 


.-3 


MUV 


0,2,SfR 


JMP 


0CO7T 


LUA 


3,SPT?G 


LOA 


0.PC171 


INC 


3, 3, SnR 


LOA 


0.PSP7 


JMP 


PLS7T 



( 

( 

(SAVE TnE RTN AODKEaS 

(SAVE THE *URLD 

I 

(PRINT CC1) IN OCTAL 

(CC2W000O0, C(3.l»10 

I 

(UPDATE THE RTN AUDR PNTR 

( 

(SAVE THE RORLD 

( 

(READ THE CHARACTfcR to be 

(PRINTEU AFTER THE UECIHAL 

(NUMBER 

(SAVE THE SPECIAL CHAR. 

(AC0« -1 

( 

(SAVE THE RTN ADDKESS 

(SAVE THE RORLD 

( 

(C(3)'12 

(PRINT CC1) IN DECIMAL 

(ACTIVATE70EACTIVATE THE TAG FOR 

(SPECIAL CHARACTER 

(BOTH ENTRIES PRINT NUMBER 

(SKIP IF AC0 IS NUT -1 

(THEN TAB TU NEXT PUSITION 

(SAVE AC3 

(iEROS SUPPRESS STJF 

(SKIP FIRST TIME HERE PER DIGIT 

(DIVIDE C(AC1) BY CCAC2) 

r 

(FOR ZERO SUPPRESS 

( 

(SUBTRACT M0RE7 

(YES, SO BACK 

(NO, SAVE ZERO SUPPRESS FLAG 

(CC0)>OIG1T 

(HAKE ASCII 

(PRINT 

(RESTORE AC3 

( 

(DIVIDE CIAC2) BY CCAC3) 



AC2 



(SKIP IF AC3 

(AC3 < AC2 

(SUBTRACT MORE 

(«AS IT LAST DIGIT? 

(NO, GET NEXT DIGIT 

(YES, CHECK THE SPECIAL CHAR FLAG 

(t-ULLO« THE PRINTUUT HITH 

(TAB IF NOT SPCL CHAR FLAG 

(OTHERWISE FOlLUW KITH THE CHAR 

T 10 EXIT 



(CRY SAVE LUCATION 
(AC0 SAVE LUCATION 



BK47 MM 
0.1 H3n 12 
M o3o13 
03 «3el4 
44 o3«'15 

06 « 3 v 1 ! 1 1> 
Kb K3017 

07 o3e2o 

as 

OK 

1M 
II 

12 
13 
14 

15 H3i<2l 

16 »3tl22 

17 d3«23 
lb o3«24 
Ik 03e25 

2 o o 3 o 2 
21 

22 
23 
24 
25 
26 
27 
26 
25 ,i3kj27 

3 ir> tf 3 e 3 *i 

31 03031 

32 03^32 
13 03033 
3a 03034 
3b 

36 

37 o3o3b 

36 o3o3b 

3K 03o37 

4 ,1 * 3 (J 4 o 

41 133104 1 

42 (13042 

43 «3o43 

44 vj3k>44 

4b oJmAb 

4b 03046 

47 0jo47 

4b o3t5o 

4* 

5k: Vi3051 

51 03*152 

52 o3o53 

53 t'3^54 

54 /3.15b 

55 o3o5b 

56 (,3i57 
57 

56 

5U O3o6n 

6k 1 03061 



UT 

OpoPkjO PAC71 I 

opmooo pac?2: 
oPishk* Chr?Z: 
o0mo6o pc67zi 
on^flifl PL170I 
02342!" K1?BI 

t^oooi* tmpv: 



(Ad SAVE LOCATION 
(AC2 SAVE LOCATION 



o 

fit 

1« 

1 O&0O , 
o 



; SAV7E , SAVL IHt »OMLU KOUTINL 

I 

I THIS hOuTINt HAVES ACU,AC1,AC2 anu CRY 

I 



o4o770 SAVrt; 

044770 

050770 

1 6" 1 100 

040763 

00140 



STA 


P, 


,PAC?0 


ST* 


1 , 


,PAC?l 


Sl» 


2, 


,PAC?2 


MUVL 


0. 


p» 


SIA 


:o 


,PCH?Y 


J HP 


o 


• 3 



; kaT?« ■ RtSHIRE the muRlo routine 

1 THIS KOuTINt REsTuRtS THE AL0,AC1,AL2 AND CRY 



0?d761 rst?r: 

10120/ 

W2d760 
024760 
ii3/.i760 
O01A0O 



13SOo5 hub?: 

( o 4 6 6 
126400 
156422 
1254al 
157001 
00O7/5 
054500 
« 2 o 7 5 ft 
S 6i?n? 
/i (044/5 
000523 

04u444 TPSJP: 

/ ( 2o44ft 

JCI1001 

04444] TYP7EI 

17bloo 

05444A 
034565 



175404 
0342V..7 



MUVK 

L'JA 

LUA 

Lu» 

JnP 



JnP 

Suh 

SuBi 

InC 

lull 

JrP 

SIA 

LuA 

AUJ 

JS* 

Jr.P 

SI A 
LuA 

MU V 
SIA 
MQVL 
SIA 

LuA 



0.PLR7Y 

0, 

, P A C 7 

1,P«C?1 

2.PAC72 

0,3 



1 ,3,S«h 
TIN7R 
1,1 

2,3,SZC 
1 ,1 ,SnP 
2,3,SKP 
t-3 

3,1- &T?n 
o , P C 5 7 
3,^ 
TYP7F 
T 1 N 7 « 

o,l aC?o 
O.PL4J0 
«1, o, SUP 
0, TaC7'» 
3,3 

3.TYP7H 
J, INT? 



3 , 3 , S L R 
3,S«HtG 



ILAJ'1 KUd-UUT IF AC1 « 
(kEIukN «lTn ILLEGAL LHARAC1ER 



(SKIP IF AC3 IS LtSS IHAN AL2 



l"FST?r>" IS NUN -1 
(ACO * 60 



ItCrtO Ami) DtLtTt IHC UIGII 



JJAvE ALU 

;SK1P Oven AC» SAVE 

ISAvt ACB 

ISAuE CKY And RTN ACDR 
ItYPt THE HIGHT HYTt UF ALB 
IIP I! IS MtRt UUt IU SMICH 
ISETTINli HOLTINt THtN THE TYPt 
JUUTS TO IHt TTY KILL BE tNABLEU 
ISKIP U 1«1? IS -1 
JrfEAD THE SWITCHES 



H»148 "MIOT 








01 


n3v^62 


1771aU 




AUDI. 


3,3 


82 


«i3«,63 


170112 




MUVL* 


3,3,SZC 


*i 












<AA 


.'.3k'64 


(5I044CS 




JPlP 


PLP7T 


ub 


w3v-6b 


(161111 


TIY7I 


OUAS 


O.TIO 


Ho 


i!3>166 


^S35U 




SuPoZ 


TTO 


<97 


H3«67 


iocivl777 




JHP 


.-1 


H6 


ti3k)7vl 


(16(1211 




NIOC 


TIO 


BK 


1 13«171 


177IB? 


plp?t: 


AUOL 


3,3 


1C 


^3K72 


1771^3 




AuOL 


3,3,SNC 


11 
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ijuipot the character to lpt 

l«AIT FUR LPT 
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